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f ' ABSTRACT: The results of wet flashover testa of superhigh+voltnge string ‘ 
insulaters are reported. A 2x"750-kv cascada transformer supplied from a i 
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M ApsTRACT: The Leningrad Institute of Water Transportation (Leningradskiy = 

m™ institut vodnogo transporta) developed a new design of a Standard shipborns. | - 

M device for the removal of p@troleum products from the ship's waste water, Tha J}. 

M device, shown in Fig, 1, is designated for Diesel ships of the river fleet, | 

ME The capacity of the unit.is 300 liter/hr. .The device was tested ducecessfulty. |: 
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ABSTRACT: A brief general review of the measurement probilams occuring in 

modern devices based on quantum-mechanics phenamemna is presented. These 
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ABSTRACT: A survey of presently known methods of measuring the 
electrical characteristios of lasers. Typeg otileasuring devices : 
"Taser,butputs 
Hé-Ne“tas lasers 
bY lasers, The 
pondernotive and | | 


which vary from low power, continuous operating 
to very high power, very short pulse duration ru 
effects used in measurement are the thermal, 
Photoelectric effects. A typical calorimeter for poviny measure- 
ment is described, i1ts operation and principle s¢urcas of error 
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operation briefly outlined. Main sources of errdér listed are! 

error in measurement of specific moment of rotation of thread 
and of inertia of mobile system; inaccurate bean aiming; readout | 
error; radiometric effects; inaccurate determination of anle of fall on |. 
reflecting surface and of reflecting capacity of the swrfate. The fformaticit 
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Works of Sci-Res Institutions of the Main Administration of the Hydro- 
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Moscow/Leningrad: 1946. 8 pp witn Maps. 
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Inst. of Terrestrial Magnetism. 
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a4 . netic Variations,” Yu. D. Kalinin, 8ci Res Inst of 
ay ™ Terrestrial Magnetiam, 4 pp 
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Studies of the fixed geomagnetic field and its secular 
variation led author to the conclusion that inside tis 
earth at depths approximately equal to haif of the 
earth's radius there is unequal distribution of elec- 
trical conductivity. Question is explained on the 


ae. 66763 
usar /Geophysics (Conta) May/Jun 1948 


basis of solar-diurnal variations. Submitted by 
Academician L. S. Leybenzon 2 Jun 19h7. 
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KALININ, YU. De 


"Secular Geomagnetic Variations and Fluctuations of the Length of Day,” 
by Yu. D. Kalinin, is included in a list of translated titles of articles on 
geophysics appearing in Meterologiya i Gidrologiya, No 3, 1649. 


SO: U-2551, 30 Yet 52. 
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SO: Monthly List of Russian Accessions, Library of Congress, Juyiu 
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matematicheskikh nauk; PENKEVICH, M.S., keodidat f1siko~-matematiche~ 
skikh nauk; GLUSHKOVA, Ye.P.; KUZHRTSOVA, 2.S.; BRLOUSOVA, H.A.; 
SOLOVRYCHIX, AAs, tekhnicheskiy redaktor 


{Manual on variation in the magnetic field of the U.S.S.R.] 
Spravochnik po peremennoau magnitnomu poliu SSSR. Pod red. Y.I. 
Afanas'evoi, Leningrad, Gidrometeor,izd-vo, 1954, 265 p. (MLRA 10:7) 


1. Leningrad, Weuchno~issledovatel' skiy institut semnogo magnetizna, 

2. Hauchno-issledovatel'akty institut semnogo magnetisan (for 

Kalinin, Afanas'yeva, Belousova) 3, Tashkontekaya nauchno-issledova~ 

tel'skaya geofizicheskaya observatoriya (for Kozik), 4, Glavnaya 

Geofizicheskaya observatoriye (for Penkevich, Glushtova, Kuznetsova) 
(Magnetion, Terrestrial) 
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Some problems of magnetic cartography. ‘rudy NIIZM no.11:33-80 '55. 
(Magnetiom, Terrestrial) 
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KALININ, ¥ Yu. D. 


"Forecasting Secular Geomagnetic Variations." 


The International Asscoatation of Geomagnetism and Aeronomy; Abstracts 
of the Reports at the XI General Assembly of the International Union of 
Geodesy and Geophysics) Moscow, Izd-vo AN SSSR, 1957. 46 p. 


Abstract: Variation in annual values of geomagnetic olements is the sunmary 
effect of changes in the geomagnetic field caused by internal agents ( ) and by 
geomagnetic activity ( ). The latter could be completely eleiminated by 
teking average values for 10-11 year cycles. The mprphological examination of 


such factors leads to the establishment of space-time relationships. The effects 
of internal forces in Eurasia are ofa smooth, quasi-periodic character 

lastig a few decades and the geomagnetic activity follows an eleven year cycle, 
This makes it possible to forecast average values for a five year period with 
sufficient accuracy and to construct magnetic charts for the nearest epoch, 
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37-11-2/18 
AUTHOR: Afanas'yeva, V.I., Kalinin, Yu. Dd. 
TITLE: Some Problems of Magnetic Mapping (0 nekotorykh 
voprosakh magnitnoy kartografii) 


PERIODICAL: Trudy Nauchno-issledovatel'skogo instituta zemnogo 
Magnetizma, 1957, Nr 11(21), pp. 33-80 (USSR) 


ABSTRACT: The accuracy of collected data and methods of map 
mapping are discussed. The following authors are men- 
tioned: Smirnov, I.N., Tillo, A.N., Trubyatchinskiy ,N.N., 
Penkevich, M.S., Ivanov, M.M., Lazarev, P.P., 
Veynberg, B.P., Rykachev, M.A., Kuchinskiy, Ye.A. There 
are 11 figures, 10 tables, and 27 references of which 
18 are USSR, 1 French, 2 German, 2 Japanese, and 3 
English. 


AVAILABLE: Library of Congress 
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AUTHOR: Kalinin, Yu.D. 49-12-4/16 
TITIE: 


Organisation of thé network of Magnetic Observatories in 
the USSR during the Last 40 Years (Organizatsiya seti 
mMagnitnykh observatoriy v SSSR za 40 let) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Geofizicheskaya, 


No.1l2, pp. 1469 - 1477 (USSR) 


ABSTRACT: The history of the organisation of the network of nag— 


netic observatories is dealt with from the early beginnings 

up to 1957, outlining also the main results achieved. Para. 1 
deals with magnetic observatories in Russia prior to 1917. 
Para. 2 deals with the network of magnetic observatories 
organised between 1917 - 1930. Para. 3 deals with the network 
of magnetic observatories organised in the period 1931 ~ 1940. 
In 1941, 18 magnetic observatories were in operation in the 
Soviet Union. Of these, 5 were subordinated to the Main 
Administratim of the Northern Sea Route (Glavnoye upravleniye 
Severnogo Morskogo puti), but their scientific work was con- 
trolled by the Arctic Research Institute (Arkticheskiy nauchno- 
issledovatelskiy Institut); 10 observatories were subordinated 
to the Hydro-meteorological Service (Gidrometsluzhba;), etc. 
The most important achievement of the Soviet Magnetic obser- 
vatories between 1917 and 1941 is stated to be the successful 
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participation in the Second International Polar Year, partici- 
pation in carrying out general magnetic mapping (about 100 
expeditions amounting to about 25% of the total number of such 
expeditions) and also supplying data on magnetic variations. 
Para. 4 deals with the network of magnetic observatories in 
existence between 1941 and 1957, enumerating those damaged by 
the war and measures taken after the war to put them back into 
operation. The Pavlovo Observatory was completely destroyed 
and, therefore, it was decided, in 1946, to re-establish the 
Leni rad Magnetic Observatory (Leningradslop Magnitnga Observat- 
oriya) somewhere else, in Voyeykovo. The destroyed observatory 
at Nizhnedevitsk was substituted by one in Krasnaya ~Pakhra, 
where observations started in 1946 in temporary buildings and 
the permanent buildings were completed in 1957. After the war, 
the Scientific Research Institute for the Barth's Magnetism 
(Nauchno-issledovatelskiy Institut zemnogo magnetisma) started 
organising its branch in Murmansk. From 1940 onwards, obser- 
vations were resumed in Stepanovka.. Between 1949 and 1952, 
the magnetic observatory at L'vov was built and, in 1953, the 
Viadivostok Magnetic Observatory was moved from May~Tun to 
Vard2/? voroshilov, where it resumed work in 1952. The work of the 
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reconstructed after the war and, at present, it can be used for 
measuring the horizontal component, with_an accuracy of 
+ 1077 Oe [Ref. 57. v.-N. Bobrov Ref.6] investigated the 
influence of humidity on the operation of magnetic varionmeters; 
vei. Shel'ting developed a number of designs of magnetic vario- 
meters in fet]. magnet is suspended on quartz tensioning 

? 


elements (Ref. . In addition, some new designs of magnetic 
variometers and magnetic variational stations were evolved. 
(B.E. Bryunelli, Ref.8, and B.M. Yanovskiy, are and also mag- 
netic theodolites (K.G. Bronshteyn et al., Ref.10). The results 
of magnetic observations have not been fully published [Ref.11 - 
Some of the material has been published in publications of the 
Main Geophysical Observatory and of the Arctic Institute. 
After 1940, average hourly values cf the magnetic measurements were 
not published and only generalised conclusions from such abser- 
vations were. Generalised data of observations of almost all 
the Soviet observatories between 1948 and 1948 are contained 
in "Manual on the Variable Magnetic Field of the Soviet Union", 
edited by V.I. Afanas'ev and published in 1954 Ref.12}. Fron 
1937 onwards, data on_magnetic activity are published Systemati- 
Card4/? cally | Ref. 13 and uy A number of works are devoted to the 
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roblems of the method of operation of magnetic observatories 

[Res 15, 16 and 12): these include: Annual Reviews of the 
agnetic Activity (N.P. Ben'tkova, M.A. Belousova et al. Ref.18)5 

Catalogues of Magnetic Storms [ner 19f Statisticddata on the 
Magnetic Activity (S.M. Kozik et al. Ref.20); Morphology of 
Sun-caused Daily Magnetic Variations (N.P. Ben'kova, V.N. Mikh- 
alkov, Ref.21); Morphology of Long-term Geo-magnetic Variations 
Based on Magnetic Observatory Data (P.F. Kokovkin, N.F.Pushkin, 
Ref.22); Problems of the Theory of Magnetic Variometers 
(nN. Trubyatchinskiy et al., Ref-23). The brief review given 
in para. 5 does not deal with the numerous theoretical works 
which were based on the results of the observations of the 
Soviet magnetic observatories. Para. 6 deals with the temporary, 
expedition-type magnetic, variational stations. Among these, 
the stations organised on a@rifting ice in the Central Arctic 
are of particular importance. In the north of the Asiatic part 
of the Soviet Union, an effort was made to organise groups of 
variational stations to operate for a season and to supply data 
for judging the local nature of the magnetic variations, (I.M. 

card5/7 Pudovkin, Ref.24). A certain number of temporary variational 
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stations were organised for shorter durations, for instance, 
for investigating the geo-magnetic effects of the eclipse of 
the sun in 1936 /Ref.25] and 1952, investigation of magnetic 
anomalies, etc. In 1956, a magnetic observatory was established 
in the Antarctic and the establishment of several more magnetic 
observatories is scheduled. The Scientific Research Institute 
for the Earth's Magnetism .. (Nauchno-issledovatel'skiy 
Institut zemnogo magnetizma), created in 1940, is at present a 
complex system controlling the work of all the permanent mag- 
netic observatories of the Soviet Union, except those in the 
Arctic. An original method was evolved of critical analysis 
of data gained in observatories and it is claimed that no other 
State possesses such a method. This method is based on com- 
paring results of observations of a large group of observatories 
(Comparison of the changes of the average yearly, average 
monthly, average daily and average hourly variations at various 
observatories —- M.A. Belousova et al.) In recent years, a 
tendency has developed to build new types of magnetic apparatus, 
the introduction of which will permit, in the near future, 
Card6/? dispensing with the expensive buildings of observatories without 
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affecting the accuracy of the obtained results. In 1956, a 
number of new designs of magneto-metric apparatus have been 
passing through the last stages of production (V.F. Shel'ting, 
V.N.Bobrov and B.Ye.Bryunelli). It is claimed that the accuracy 
of the observations of the main group of permanent, magnetic 
observatories is higher than that of numerous non-Russian mag~ 
netic observatories. There are 25 Slavic references. 


ASSOCIATION: Scientific Research Ipstitute:on the Earth's magnetism, 
the Ionosphere ‘and Propagation of Radio: Waves * | 
(Nauchno- -issledovatel' skiy institut semnogo magnetizma, 
jonosfery i rasprostraneniya radiovoln) 


SUBMITTED: May 3, 1957. 


AVAILABIE: Library of Congress. 
Card 7/7 
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AUTHOR: Kalinin, Yu.D.. Profeasor (Moa) 207-26-58-8-9/51 
a . ar eeeeeenememn. 
TITLE: Soviet Investigations of Geomagnetism (Sovetskiye issledo- 


vaniya po geomagnesizmu) 


PERIODICAL:  Priroda, 1958, Nr 8, pp 50-35 (USSR) 


ABSTRACT: Research work into geomagistism is carried out by magnetic 
observatories, artificial satellites, and the only non~nag- 
névic ship in the world ‘“Zazya". he results of these in- 
vestigations ars important not only for navigation, but also 
for aviation and radio communication. Itore than 250 magretic 
Observatories ars eperating throughcut the world, haif of which 
were organized for the rev. The USSR has 32 such Observatories. 
Two are on drifting stations in She Arctic region and 4 in 
the Antarctic region, Thev are nearly ell equipped with 
series of magnetostatic Magnetic variometers,; and some of 
them with fluxmetric devices recording on phetopaper. They 
are 100 times more sensitive than the magnetostatic vario- 
meters. On the third Sputnik a magnetometer is installed 
which measures the valua of the earth's magnetism. Sclar 
activity at the present tim? caveses many geomagnetic dig- 
turbances which are especially interesting. ea sun ejects 

Card 1/3 streams of electrically charged particles which affect the 
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Soviet Investigations of Geomagnetism SOV-26-58-8-9/5) 


magnetic field of the earth. In the equatorial plane of the 
earth an electric ring current moveg around the earth at a 
height of 10,000 - 20,000 km. The Charged particles are then 
attracted by the two poles of the earth. The magnetic data 
gathered by the artificial satellites show that the electric 
conductivity of the lonosphera is distributed among the dif- 
ferent layers. The electric ourrents are supposed to cause 
inductive interaction between these layers. The penetration 
of the magnetic lines into the interior of the earth is also 
studied during magnetic "storms". The magnetic pulsations 
of the magnetic field of the earth are recorded by the flux- 


meters. Data gathered on this subject permits the connection 
of geomagnetism with electro-magnetic processes in interplane- 
tary space. The non-magnetic ship "Zarya" measures the mag- 
netic field on the ocean. It crossed the Atlantic 6 times 

and also conducts research in the Indian Ocean. The Institute 
of Earth Magnetism in Moscow is one of the four centerg in 

the world in which the results of magnetic investigations 
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AFANAS'YEVA, V.I.; KALININ, Yu.D, 


Mathod of forecasting secular geomagnetic variations for the 
| nearest future years. Trudy Inst.goofiz,AN Grur.SS2 1727=321 
| 58. (MIRA 13:4) 

(Magnetian, Terrestrial-~Socular variation) 
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MALININA, Natal'ya Yevgen'yevna; KALININ, Yu,D., otv.red.; BASHCHUE, 
Y.I., red.; KARABILOVA, S.F., tekhn. red.” 


(Terrestrial magnetic field] Magnitnoe pole zemli. Moskva, 
Gos.izd-vo litery po voprosam sviasi i radio, 1959. 39 p. 
(MIRA 12:8) 


(Magnetiam, Terrestrial) 
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— KALININ, Yu.D.; _doktor fiziko—mat. nauk, otv. red.} KURYKOVA, MOF, 
red.} NOVICHKOVA, N.D., tekhn. red. 


{Collection of articles]Sbornik statei. Moskva, Izd-vo Akad, 
nauk SSSR. No.l.(Magnetic and ionospheric disturbances )Magnitno~ 
jonosfernye vozmushcheniia. 1959. 72 po (MYRA 15:10) 


1. Akademiya nauk SSSR. Mezhduvedomstvennyy komitet po prove= 

deniyu Mezhdunarodnogo geofisicheskogo goda. YII 1 V razdely 

programmy MGG: Zemnoi magnetiz 1 zemnye toki, ionosfera. 
(Magnetic storms) (Ionosphere) 
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KALININ, Yu.D., doktor fiziko-matem. nauk, otv.red.; KURYKOVA, M.F., 
red.3; MAKUNI, Ye.¥., tekhn.red. 


(Disturbances of the earth's electromenetic field; collection 
of articles] Yozmushcheniia elektromagnitnogo polia zemli; 

sbornik statei., III razdel programmy MOG (semnoi magnetizn 4 
zemye toki). Moskva. No.2. 1960. 68 p. (MIRA 13212) 


1. Akademiya nauk SSSR. Meshduvedomstvennyy komitet po provedeniyn 


Mezhdunarodnogo geofizicheskogo goda, 
(Magnetism, Terrestrial) (Earth currents) 
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AUTHORS Afanas'yeva, V.1., Kalinin, Yu.D. 


TITLE: Very strong and strong geomagnetic storms and some problems of their 
. theory 


PERIODICAL; Referativnyy zhurnal, Geofizika, no..8, 1961, 36, abstract 80251 


(V sb. "Geomagn, vozmushcheniya, no, 4", Mosaow, AN SSSR, 1960, 5- 
14, English summary) 


TEXT s During the period from 1878 to 1959 a classification was mada of 
1603 magnetic storms, divided into three classes according to their force, (mo- 
derate, strong, very strong). For these three classes changes in the number (N) 
of storms from year to year are analyzed, Besides changes in the ll-year cycle, 
secular changes were revealed, which are synchronous with secular changes of 
solar activity, estimated by the relative number of sunspots (Ww). The authors 
discuss the problem pertaining to the cause of delay of the maximum N epoch from 
maximum Win the ll-year cycle. This ig explained by the previously known la- 
tic¢udinal shift of.the spot forming zone and by an increase in density of the 
interplanetary medium during the yeara of W maximum, The density of this medium 
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is from 1 to 100 protons per | om? . In corpuscular streams interacting with the 
interplanetary medium, an external turbulent zone is formed where a magnetic 
field is developed because of the hundredfold amplification of the interplane. 
tary field in the path from the Sun to the Earth, Active periods of storms 
correspond to the entrance of the Earth into the basio axial part of the stream, 


V. Afanas'yeva 


[Abstracter's note: Complete translation] 
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An attempt to explain magnetic anomalies of the world. Izv. 
AN SSSR.Ser.geofiz. no.6:906-908 Je '60. (MIRA 13:6) 


1. Akademiya nauk SSSR, Institut zemnogo magnetisma, ionosfery 
i rasprostraneniya radiovoln. 
(Magnetic anomalies) 
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“Magnetic Observations by Artificial Sputniks and Rockets in Connection with the 
World Magnetic Survey." 


report Kaige. - eel presented at the Comm tthse on Space Research, 2nd Intl. 
Symposium end’Plenary Meeting, 7- -18 April 1961, Florence Italy. 


Tet Lies eae Tae Fs T 
rood fog faa Tae chring Sorina fi:3} is ee Oe 1 
E32 BS PETITES UTI TTS HET ATT ER TTA RTTTECHe AT Ba nel & 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000620110009-2" 


Card 1/3 
v i 
SCAT SEE SE RCE GLE TOUSEN TEETER NCCES 458 SEE A : ' 
FEE CEST T POF EUR SSCA Hee Hoe TST STIS SET Tee alee aera Teinee derttinieat deans ae 
ar ctf eles weiss bets fd seseer ar anirtceraveaieran ere tein em onde ines Teast cin Peelaue ananis: sine bn ies ee iit 
[RR Ac EMPORIA AR Soll e tok LEU Kath EATS LS TTTLEe ate Ter TED Ure eTH Om DUTT CR TEV ES STvie) amt eC Ree UAW TETE LTE BE Cee Ee a 


215 


SA a a as 


B105 


AUTHOR: Kalinin, Yu.D. 


eel 


TITLE: Examination of the alternating magnetic field of the earth 
PERIODICAL: Vestnik Akademii nauk SSSR, no. 3, 1961, 109 


TEXTs This is a report on a conference held by representatives of the 

USSR institutions concentrating on the examination of the alternating geo- 
magnetic field. The conference was held in Moscow from December 8, to 12, 
1960, and had been organized by the Mezhduvedomstvennyy komitet po 
provedeniyu Mezhdunarodnogo geofizicheskogo goda (Interdepartmental Commit- 
tee for the International Geophysical Year). It was attended by represen~ 
tatives of academic and departmental scientific research and training in- 
stitutes. A summary was given on the research results collected in accor- 
danse with the program of the International Geophysical Year (IGY) and 
during the International Geophysical Cooperation in 1959. After their 
first evaluation, the majority of observations were submitted to the World 
Center of Data of the IGY in Moscow. fhe following reports were mentioned: 
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Examination of the alternating «+. B105/B215 
LeI. Dorman on the physics of cosmic radiation and the relation between its 
variations and the geometry of the approach between the earth and the cor- 
puscular stream of the sunj E.I. Mogilevskiy on solar physics, the depen= 
dence of the flow of corpuscular streams of the gun on electromagnetic 

he sun; WA. Troitekaya on the examination of short-period 
etic field of the earthy RB.Ge Afonina gave 
a survey on the geomagnetic activity for the years 1952 1960; LeGe Man- 
surova gave general comparisons of the standards of USSR observatories for 
magnetism by & field magnetometer, and thus found that in some observata~ 
ries corrections should be made; * HK. Osipov reported on programs for the 
calculation of electric currents ‘in the {onosphere on the basis of obser- 
vations made by observatories M.I. Pudovkins on the results obtained by 
comparing geomagnetic storms with jonospheric drifts. All reports which 
were heard at the conference will be published in 6 special edition of the 
series “Annaly MGG*, Some comprehensive monographs on various problems of 


magnetic activity are planned. Collaborators of the Institut zemnogo mag- 


netizma, ionosfery i rasprostraneniys radiovoln (Institute of Terrestrial 
ticheskiy i snt- 


Magnetism, Ionosphere and Wave Propagation)» and the Ark 
arkticheskiy nauchno-issledovatel 'skiy institut (Arctic and Antarctis 
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AUTHOR: Kalinin, Yu., Engineer 
TITLE; Training of the brave. "Room! flight 
PERIODICAL: Znaniye - sila, no. 9, 1961, 9-11 


TEXT: The article describes the purpose and applications of 

flight trainers for simulating all the normal and abnormal features 

of actual flight. A brief account of Yuriy Gagarin's training in 
preparation for space flight is also given. Gagarin was accustomed 

to weightlessness in planes and was subjected on a centrifuge to 
stresses equal to those encountered in rocket take-off and braking. Ni 
He parachuted onto land and into water and spent long periods alone 

in a soundproof chamber. He was subjected to vibration on a test 

stand and to prolonged exposure to cold and heat in hot and vacuum 
chambers, Gagarin learned to drink, eat and write ina space suit. 

His preparation also included instruction in a special trainer com- 
plete with instruments and controls and a computer to set the 

flight route. The author believes that such trainers will play a 
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due part in space technique. They will be used for studying satel- 
lite communications in space, for simulating the meeting of satel- 
lites in orbit, for compiling "interplanetary stations" and for sim- 
ulating landings on various planets, etc. There are 3 figures. 
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AUTHORS: Afanas'yeva, V. I., Kalini _ D. 


TITLE: Geomagnetic storms in the years 1878-1959 and the solar 
activity 


SOURCE: Akademiya nauk SSSR. Institut zemnogo magnetizma, ionosfery 
i rasprostraneniya radiovoln. Trudy, no. 18(28), 1961, 27-41 


TEXT: The authors give results of studying the list of all geomagnetic 
storms in the years 1878-1959. This list is a compilation of data from the 
Leningradskaya magnitnaya observatoriya (b. Pavlovskaya, ili Slutskaya) 
(Leningrad Magnetic Observatory (previously Pavlovsk or Slutsk)) 

(N. P. Ben'kova i Yu. D. Kalinin, Katalog magnitnykh bur! Slutskoy 
magnitnoy observatorii. Kosmicheskiye dannyye, no. 125-128, 1941) for 
1878-1940, the data from the Spravochnik po peremennomu magnitnomu polyu 
SSSR (Reference book on the variable magnetic field of the USSR). 
Published by VY, I. Afanas'yeva L., Gidrometeoizdat, 1954 for 1938-1948 and 
of the catalogue for 1949-1959, compiled by one of the authors of this 
study on the basis of data in the periodical "Kosmicheskiye dannyye", The 
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investigation is restricted to the cyclic (11 years) and seoular variations 
of the number of geomagnetic storms as well as to the relationship between 
these variations and the corresponding fluctuations of the solar activity. 
It was tried to consider the possible effect of the variable density of 
interplanetary matter during an 11-year cycle. It is pointed out that the 
activity correspond to the secular 

The authors considered the interplanetary 
etermine from the delay of the 

8s at which the corpuscular fluxes are 

as well as the density of interplanetary 
matter. These velocities amount to 4°102-8 102 km/sec, the density varies 
Both quantities vary periodically, 

ns of solar processes. ‘The corpuscular 
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heliographic latitude of the active formations on the sun at a relatively 
small solid angle of the corpuscular fluxes. The corpuscular flows seem 
to be connected with the floceuli, The authors thank A. K, Bychkov, 

A. V. Seleznev and V, M, Treshchetkin for Calculations and A, kK. Bychkova 
for graphs. E. R. Mustel’ and O. N. Mitropol'skaya (Astron. zh. 35, +948 


and 36, 1959) are mentioned. There are 6 figures, 7 tables, and 4 
24 references: 20 Soviet and 4 non-Soviet. The four references to 
English-language publications read as follows: S5, Chapman and J. Bartels. 
Geomagnetism, 337, 1940; W. H. Bennet and E. O, Hulburt, Theory of the 

aurora based on magnetic self-focusing of solar ion strwams. Phys. Rey. 

95, no. 2, 315-319, 1954; W. H. Bennet and E. 0. Hulburt. Magnetic 

self-focussed solar ion streams as the cause of aurora. J. Atmosph. Terr. 

Phys., 5, 211-218, 1954; W. H. Bennet. Auroral and magnetic-storm theory. 
Astroph., J., 127, No. 3, 731-742, 1958. 
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KALININ, Yu.D, 
Conference on geomagnetism, Geomag. 1 aer, 2 no.12128-129 
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(Magnetism, Terr estrial——Congresses) 
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Second International Symposium on the Exploration of the Cosmic 
Spacu. Ceomag. 1 aer. 1 no.3:446-450 Hy-Je '41. (MIRA 14:9) 
(Outer space--Exploration) 
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KALININ, Yu.D. 


Magnetic observations from artificial satellites and rockets in 
connection with the world-wide magnetic survey. Geomag. i aer. 
_ 1 no.4: 618-619 Jl-Ag ‘61. (MIRA 14:12) 


1, Institut zemnogo magnetizma, ionosfery i rasprostranenlya 
radiovoln AN SSSR, 


(Magnetism, Terrestrial) (Artificial satellites) 
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795-802 S.0 ‘61. (MIRA 15:1) 


1. Institut zemnogo magnetizma, ionosfery i rasprostraneniya 
radiovoln AN SSSR. 


(Magnetism, Terrestrial--Secular variation) 
(Earth--Rotation) 
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KALININ, Yu.D. 


Observations of the magnetig field from the American satellite 
"Explorer X." Geomag. i aer. 1 no.5:844 S-O '61, (MIKA 15:1) 
(Magnetism, Terrestrial ) 
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internal structure of solare.. 


ric plasma. The energy transported by these low-frequency (T 0,1l- 

10 sec) waves (~ 2.10" org/cm*.sac) provices an, energy flux suf- 
ficient to produce magnetic disturbances (21022 erg/sec),. The me 
earth passing through the corpuscular stream twice crosses its mag- 
netic field, and since within the stream the magnetic fLlelc is 

almost zero, each major magnetic storm should have two intensity 
maxima with a relative lull in between. From the way geomagnetic 
disturbances are generatad, the time dependence or their intensity 
should vary with the geomagnetic latitude. Experimental results 

for moderate, large and very large storms confirm these theoretical 


conclusions. 
ASSOCIATION: Institut semnogo magnetizma, lonosfery {i raspross- 


tranentya radiovoln AN SSSR {Institute of Terrestrial 
Magnetism, the Ionosphere and Propagation of Radio 


Naves, AS USSR) 
SUBMITTED: April 26, 1962 
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_ KALININ, Yu.D. 


Expression in spherical coordinates of the magnetic dipole potential 
situated at any point in space and having a magnetic moment of any 
direction. Geomag, 1 aer. 3 no.6:1089-1093 N-D. '63, 

(MIRA 16:12) 
1. Institut zemmogo magnetizma, ionosfery i rasprostraneniya 
radiovoln AN SSSR. . 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000620110009-2" 


zor PROVED foe REEESSE: eicciepalaien ond onba eke capt terrane 7 


eee SE ain Paes oe 


APANASUYSVA, Voles CHULUIN, TeAes KALININ, Yussies 
Se ewtl aoee oie S 
Energy of geomagnetic di Poanbindas, te: oimngte Loser, £2 noebs Ll2791i 36 
ND 'éd, (MIRA 38:1) 


i. institut zemnogo magnectizma, Lonesfery 1 rasprostranentya radtovoln 
AN SSSR. 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000620110009-2" 


"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000620110009-2 


He fees Spree eae 


i? 2 7 5 eae 
Pab7Fi-k oe 


ACCESSION NR: AT6009973 


AUTHOR: Afpuagtyeva. VoL. , Keadny Ta. Be 
TITLE: Results of investigations of magmetic activity during the IGY ie ce ; 
' SOURCE: AN 8SSR. Mezhduvedomatvennyy geofizicheakty komitet. Geofixichestdy Poe 


' byulleten', no. 14, 1965, 45-54 


© 7 4. ¥ . : y, 
ABSTRACT: After presenting some general information about the tate Mational coeper rhino 
SOOM ORS TT OS Te dabei acct tte TG) the authors coneentrate nm: Soup! 


Sao ote : t ites ‘ fat ’ eO¥ ale 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000620110009-2" 


. remy: aloe 
ae Te “bee fe { 


ACCESSION NH: ATS0C69973 


ASSOCIATION: none 


SUBMITTED: (0 ENCLé 00 SIH CODT: ES 
NO REF S0V: 100 OTHER: 000 . 


et math 


Se. 


ister, 


ca 


Licprs bac be bain Sah Ree 


ne 
| 
Hy 


| 
: 
if 
4 
| 4 


APPROVED FOR RELEASE: 08/10/: 


SAN sd HEE SHER ERIM St big La are 


Paimirem Pb tier aus Posie hae Bt 3 


sr 


eu Bite Srey wad El puget 4. PTS aes fed 9 219 foes ins . rf perme 
mRt bes eta vas Lead e cH aes Peoe add BeBe? Be Se disk ulti tribiiiis peorter intent cd 


5 3203066 ain(1)/roc/maa(n) os/o@ 


* {ACCESSION WR: AT5023606 | ae 
;  \auTHOR: Kalinin, Yu. D.; Mogilevskdy, Bs Te. Oe Me aes a 
; 2 coerce ee ' a et fe / i 


hee ie —! saree eenee 7 ; ef es 
 \prpne: “Structure of the solar corpuscular stream and interaction of this stream, 
jwith the earth's magnetosphere rater, : 
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 |ABSTRACT: A model is proposed for the structure of the gojar corpuscular & teena!n 
~ lan attempt to determine the mechanism by which energy is transferred from this : | 
“Istream to the magnetosphere. of our planet. The theory proposed in the paper.iei.. 
"..lbaged on magnetic vector obgervations made by "Mariner-2,""IMP~J"" and other satel- 
“'\Lites and rockets. It is assumed that the magnetic field {and probably the ‘plaéma) 
- “log! the corpuscular stream corresponds to 4 flow model consisting cf several discret 
“| large-scale -plasmoids (t-elementa") which have an intrinsic quasi-forceless iy &- 
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21. | magnetic field. This structure is a direct consequence of the magrietic fields ob- 
‘-1gepved on the sun, and of the mechanism responsible for eniasion of the corpuscular | 
stream in the active regions. Present theories for the interaction between the so- |’ - 
lar corpuscular stream and the. earth's magnetosphere are examined in the light of 
..°"|"sounding" observations of the’ “magnetic vector at the periphery af the magnetosphe 
“land close to the earth, which show that the magnetic field of tha solar stream plays’ 
-la considerable (if not decisive) part. in the energy transfer between the stream and |; 
. [the magnetosphere. A comparison of “gounding" and surface observations shows that 
Ithere is a direct relationship between D,-variations in the: geomagnetic field and 
_|varfations in the field beyond the earth's magnetosphere. “In conclusion, the au-— 
‘|thors are sincerely grateful to V..1. Afanas'yeva who directed tHe preparation of 
‘|much of the information from surface magnetic observatories used in this paper, and 
-|who was also responsible for several of the illustrations tuadng + these data and data 
‘| from "IMP-1." Orig. Late haat: an ig ad 2 formulas. Pee eee cede (14. 
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ABSTRACT: Data of the International Time Service on the irregular rotation of. 

the earth is not an accurate enough source for judging the change in rotation | 

a from day to day. V. I..Afanas'yeva, Yu. D. Kalinin, and BE. 1. Mogilevskiy made an. 

= attempt to find the real source causing this irregukar rotation. They imagined a 
metallic ball] hanging on a thread. A magnet moves along this tall horizontally at 
a steady speed. Its magnetic moment coincides with the velacity vdctor. The change 
in the magnetic field caused by the moving magnet forces the ball to rotate. ‘The 
rotation is stopped by the torsion of the thread. The direction of ‘the ball's 


Lo rotation depends upon the side along which the magnet. moves. Solar. conpuscyNsr af 
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streams pass the eartheither traveling in the opposite direction or overtakhg it. When 
the corpuscular stream and the earth pass each other in opposite directions, this 
creates forces which decelerate the earth's rotation, In contrast, splac corpuscular 
streams overtaking the earth initiate forces which accelerate the eattth's rotation. ~ 
The experiment with the ball was applied to the earth with its: magnetosphere. The 
experimenters developed a fermula for computing the acceleration and deceleration of . 
the earth's rotation when a corpuscular stream passes the earth at witlected dictancds. 


Orig. art. has; 4 formulas. “i . [EG} : 
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ABSTRACT; ‘This paper delves into the. 


~ 1878 to 1959. 
(or 35‘). 


over a period of 82 years, 
the three elements exceeding 150 gammas 
ssed as moderate, 300'~ 500 as large, 

sides the well-known 11 year cycle, 


with the sunspot activity, as shown in Pig. 


storm number with 


tine variations of the density of the 
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tor of physico-mathematical sciences) 


and some topicof their theory 


Mezhduvedomstvennyy geofizicheskly komitet. IKK razdel prograrmy 


eienery solar activity, 
corpuscular radjation,. interplanetary magnetic field, 


nature and theory of significant geomagnetic 
storms. The statistical basis was provided by observations of 1603 magnetic storms 
Included were storas with at least one of 


and those over 500 gammas as very large. 
a 30 year cycle of summary duration of moderate 
storms has been detected, The time series of magnetic storm activity is found related 
1, The displacement of the maximum of a 

espect to the maximum of the relative nusber of sun spots, + as & 
function of solac‘spots zone displacement along the latitude, 
interplanetary medium. 
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| Pig. 1. Time series of the Sun and geomag- 
*, 30 tic activities from 1878 to 1959" 
W- av. yearly rel, nuabers of sun- 

spots, - 1947 

N-= numbers of storms per'year |. 
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perturb the interplanetary medium, and the magnetic storm field (which is to a con- 


siderable extent an‘interplanetary magnetic field) is intensified ten hundred times 
by the turbulent movement caused by the streams. Orig, art. has: 11 figures, 4 tables 
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3(6) PHASE I BOOK EXPLOITATION 30V/1934 


Leningrad. Nauchno-issledovatel 'skiy institut Zemncee magnetizma, 
ionosfery 1 rasprostraneniya radiovoln 


Trudy, Vyp. 13. (Transactions of the Institute of Selentific 
Research on Terrestrial Magnetism, the Ionosphere, and Radio 
Wave Sen one Nr. 13) Moscow, Gidrometeoizdat (Otd-nie), 
1957. 118 p. 1,120 copies printed. 


Additional Sponsoring Agency: USSR. Ministerstvo svyazi, 


- (Title page): Ya.L. Al'pert; Ed. (Inside book): V.I. Tarkhunova; 
Tech. EBd.: V.V. Mayorov. ' 


PURPOSE: This issue of the Institute's Transactions is intended 
for geophysicists and technical personnel working in research 
organizations as well as for advanced students at universities 
and technical vuzes. It is also of interest to communications 
personnel, 
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AUTHOR: Kalinin, Yu, K. 

TITLE: Perturbation of the Field of a Plane Radio Wave by the 
Irregularities of the Earth's Surface (Vozmushchcniye 
polya ploskoy radiovolny neodnorodnostyami zemnoy poverkh- 
nosti) 

THRIODICAL: Radintekhnika i Elektronika, 1958, Vol 3 , Nr 4, 
pp 557-561 (USSR) 

ABSTRACT: It is assumed (Ref.1) that the perturbed field E can be 
be expressed by: 


3 a 
Bre B= =e Li =) , C3)'. * ; 


where A, is expressed by Eq.(4); AY is given by a 
Similar equation, ¥56 0) is the Sommerfeld attenuation 
function and Ey is the field in the absence of the 


irregularities of the Harth's surface. If Bo.(4) is inte- 
srated with respect to y the expressions for the perturb- 
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Perturbation of the Field of a Plane Radio Wave by the Irregularities 
of the Earth's Surface 


ation due to the profile of the surface and due to the 
nature of the soil are given by Eqs.(5) and (6) respect- 
ively, in which the x, is the distance from the point 
of observation to the boundary of the irregularity, a‘) 
is the Hankel function of the first kind of the zero order, 
and s = kee, - x)cos @ ; h(x) and g(x) in expressions 


5 and 6 fone the electrical and the geometrical prover- 


ties of the Earth's surface respectively. Eqs.(5) and (6) 
were used to evaluate the perturbation for a "slight slope"- 
type of irregularity and for a "sea-dryland-sea" discontin- 
uity; the results are shown graphically in Figs.1 and 2 
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respectively. The paper contains 2 fisures and e Sovict 
references. 
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properties 4. Mathematics--Applications 
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AUTHORS: Kalinin,iu. K, and Feynberg, Ye. L. 

TTPL8: Propagation of the Ground Wave over a Non-Uniform Spherical 
Barth Surface (Rasprostraneniye zemnoy volny nad naodnorodnoy 
sfericheskoy poverkhnost'yu zemli) 

PERIODICAL: Radiotekhnika i elektronika, 1958, Vol 5, ir a5 
pp 1122-1132 (USSR) 

ABSTRACT: For the purpose of analysis it is assumed that the field 
is produced by a vertical dipole situated on the surface of 
the arth, The vertical component of the electrical field 


En satisfies: 


_ (0) 1 \ Ov 05, 
BE =E + E. - vi ds (1) 
n - an { dn 7 dn 


g() ig the volume integral of the source function 


multiplied by v , nm is the normal to the surface 
(directed towards the centre of the arth) and v is the 
Green function which can be expressed by q.(2) where © is 
the arc angle of a great circle connecting two points, k is 
the wave number, a is the radius of the Harth and 2 is 


where 
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SOV /109-3-9-2/20 
Propagation of tne Ground Wave over a Mon-Uniforn Spherical sarth 
surface 

the vertical co-ordinnte; the coefficient a, = in/VEs . 
where A = (1/2 ka) 3 ; on the other hand, Vay 23 do) 
denotes the attenuation function, For the case of 220 , 
the function V can be expressed by bq.(3), where w(t) is 
the Airy function of a complex argument, For this case, the 
pounéary conditions are expressed by Eqs.(4), so that ay is 
in the form of #q.(5). The solution for i igs in the form 
of Eq.(6) where W is a slowly changing attenuation function. 
This can be written in the form of Bq.(5a) or in the forn of 
#q.(7). The integral in Eq.(7) is taken along the great 
circle connecting the points of transmission anc reception. 
If the transmission route consists of N segments which 

| are uniform, Eqa.(7) can be written as Bq.(S), where a, is 

the angulac length of the jth sesment and q. isa 

parameter describing its characteristics. For a route 
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Propagation of the Ground Wave over a Non-Uniform Spherical Barth 
Surface 


consistin, of two se suents, the attenuation function is ex- 
eressed by a.(9) or Hq.(10). his can also be written as 
Eq. C1), Por a rouse consisting of 3 segments, the attenua- 
tion function We; can be written as Bq.(15). It is of in- 


terest to define the attenuation of various secwents of a 
transmission route; this can be done by employing Eq.(18). 
This was used to determine the attenuation of a number of 
systems, The results are shown in Figs.1l and 2; the atten- 
uation functions W are plotted for sea-land~-sea and land- 
sea-land systems as a function of their relative angular 
width, . Similar results are shown in Figs.4 and 4; 
Fig.3 shows the field as a function of distance D overa 
land-sea system, while Fig.4 gives the field for a sea-land 
system; the crosses and circles in the figures denote the 
experimental points (taken from Ref.7). For systems in which 
Q = 4) and q = G4 the so-called boundary refraction 


phenomenon is observed (see Fig.5). The ene se function 
for this case can be written as Eq.(21) or #q,(22), from 
which the differential attenuation can be exoressed by : 
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Ba.(23). The paper contains 5 figures and & referencas; 

5 of the referonces are fnglish and 3 Soviet, 
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AUTHOR: Kalinin, Yu.fk. SOV/109~3-10-€/12 


“TITLE: ie) Diffraction of Radio Waves Over a Non-uniform 
Earth surface (K voprosu o difraktsii radiovoln nad 
neodnorodnoy sfericheskoy poverkhnost'tyu zenli) 


PERIODICAL: Radiotekhnika i Blektronika, 1958, vol 3, Nr 10, 
pp 1274 - 1279 (USSR) 


ABSTRACT: A theory of the propagation of ground waves over a spherical, 
non-uniform Earth surface was developed by Wurutsu and 
the author (Refs 1 and 2). In varticular, it was found that 
for a route consisting of two sections which are clharacter- 
ised by parameters q and Qo > the attenuation function 
is given by Eq.(1), where 46, and AB are angular 
mMeasures of the two sections; AO, + AG, = @& , while 


t,(4;) is the i-th root of the equation: w'(t) = a(t) 


where w(t) is the Airy function of a complex eeae ce: 
a is the radius of the Earth, 


A= («as2)/2 and a = safer The attenuation function 
for a route aeietenans of 3 ee was also found in the 
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SCV/109-3~-10-6/12 
Problem of Diffraction of Radio Waves Over a Non-uniform Barth 
Surface 
above works (Fq.(2)) and it was indicated how the function 
could be derived for a larger number of segments. Here, 
the author shows the attenuation function for n segrents; 
qe is given by: wel 


| Pers 
We, =\t 4e,((1 Ca, = ajer) | x 
J= 


n 
oo oo) 4 AB ;%,(55) (3) « 


x 
[dns ey 
ee Manon - SW 1te,20 - ‘aja || 


The proof of Eq.(3) is done by induction; thus, it is 


proved that if W, (is expressed by Ea.(3), W is in 
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the form of Eq.(4). 
It is shown that if all the segments are large, i.e. 
ABA RL , the attenuation function is in the form of 


Kg.(8). At long waves, Eq.(8) can be written as Bq.(9), 
while for the short waves, it is in the form of Bq.(10). 

If one of the segments is small, the attenuation function 
is given by Eq.(11); in particular, for n= 2 , Bq.(11) 
can be written as Eqs.(12) or (13). The attenuation 
function for a route with continuously variable parameters 
can be found by solving the integral equation expressed 

by Eq.(14). This can be represented in the form of two 
integrals, as shown on p 1278, so that the final expression 
for the attenuation is written as Eq.(16), where Vn 38 


the volume of an m-dimensional wedge whose angles between 
its sides are equal to tf /4. It is shown that the 
series expressed by Eq.(16) is uniform; convervent, 
provided the following condition is fulfilled: 
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AUTHORS: Borodina, S.V., Kalinin, Yu.K., Mikhaylova, G.A, and 
Fligel’, D.S. TR eg ae Si ore eee 


TITLE: A Review of the Present State of Research into the 41 
Propagation of Very Low Frequency Electromagnetic Waves 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 
1960, Vol 3, Nr 1, pp 5-32 (USSR) 


ABSTRACT: This is a review paper treating both theoretical and 
experimental problems, In the first part a review is 
given of calculations on the propagation of electro- 
magnetic waves taking into account irregularities in the 

\ ionosphere, the finite conductivity and the spheroidicity 
of the earth, In the second part a review is given of 
experimental studies in the frequency range 10 cps to 
50 Kc/s. Above 3 Kc/s there is good agreement between 
experimental and theoretical data. It is pointed out 
that it is necessary to develop a getieral theory of 
propagation of very low frequency electromagnetic waves 
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A Review of the Present State of Research into the Propagation of 
Very Low Frequency Electromagnetic Waves 


conductivity of the earth, particularly above 3 ke/a. 

The review is based on 109 published papers. 
Acknowledgement is made to Ya.oL.eAl‘pert, Yu.G.Ishchuk 

and G.M.Sosnovskaya for their help. There ara 14 figures, 
and 2 tables and 109 references, Ll of which are Soviet 
and 98 Western. 


ASSOCIATION: Institut zemnogo magnetizma, ionosfery i rasprostraneniya 


radiovoln AN SSSR (Institute of Terresti SO ates 


Ionosphere and the Propagation of Radio Waves, AS USSR) 


SUBMITTED: September 19, 1959 
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F,9700 (10¥ 6, 1327) 
AUTHOR: — Kalinin, Yu.K. 


TITLE: Certain problems of radiowave propagation over the 
inhomogeneous spherical surface of the Earth 


PERIODICAL: Referativnyy zhurnal. Avtomatika i radioelek sronika, 
no. &, 190), 70, avstract & 1476 (Tr. Insta zen. 
magn. lonosfery i vasprostr, radiovoln. AN SSSR, 
1960, no. 17 (27), 50-129) 


TEXT: The result is given of various investigations into 

the scope of problems concermed with the radiovave propagation over 

a spherical inhomogencous earth, In solving the problem the transi- 
tion is made from the differential to ivtegral foma of Maxweil's 
equations by applying the Green Functions so that the analysis is 
reduced to soiving the integral equation for calculating the elec- 
tric field E. The iterative method of solution is possible for a 

wide range of functions ELC pm) where £1 - the complex dielectric W 
earth constant, ? and % are the coordinates. ds a result, the 
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solutions is found to be proportional. to the attenuation function 
Was determined from the integral equation. Frou the proof of con- 
vergence the required number of terms p is determined such that the 
first p terms be greater than the remaining teras by a given number 
of times n. Solutions may be obtained for p = 1 and n = 0, p = 4-5 
and n = 20, ‘the analysis is given of various particular cases of 
the attenuation function, The cases are considered of boundary 
refraction of different earth radii at different sections of the 
propagation path, of local field inhomogeneities of waves propaga- 
ting along the boundary and of statistical inhomogeneity of the 
path, The use is considered of the double Fourier integral for 
the solution o# certain problems together with obtaining the attenu- 
ation function from the parabolic equation. ‘The use of the theory 
given above is considered in view of many experimental results pub- 
lished in literature, Of special interest is the effect of increa- 
sing field amplitude, when the wave crosses from onc section of the 
path into another, whose conductivity is greater - the so-called 
recovery effect along short sections of the propaszation path, 
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Theoretical calculations are in good agreement with experinental 
data, The recovery-cffect ig uot observed alongs Long sections of 
the path and if one scction is small and the other long, this effect 
is much less noticeable. Phase relationships give also satisfactory 


agreement between theory and practice. ‘The theory shows that the 
process of propagation has the property of sliding along the earth's 
surface, diffractins into the shadow regions. 45 references. 

f Abstracter's note: Somplete translation _/ 
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AUTHORS ; Borodina, S.V., Kalinin, Yu.K., Mikhaylova, G.A., 
and Fligel?, D.S7 Te 


TITLE: A review of the present state of research into the 
propagation of ultra-long electromagnetic waves 


SOURCE: Akademiya nauk SSSR. Institut zemnogo magnetizma, 
ionosfery i rasprostraneniya radiovoln, Trudy, 


no.17(27). Moscow, 1960. Rasprostraneniye radiovoln 
i ionosfera,. 130-172 


TEXT: Long and ultra-long electromagnetic waves are defined 
as those with wavelengths between 3 = 5 and some tens of 
thousands of kilometres, Part I of this paper is concerned with 
a review of the theory of propagation of ultra-long radio waves, 
beginning with G.N. Watson's paper (Ref.1l: The transmission of 
electric waves round the earth, Proc. Roy. Sots, v.95, 546, 1919). 
It is indicated how the various equations formulated to describe 
the propagation of electromagnetic waves in the earth—uniform- 
lomospheric wavye-gquide can be evaluated. This is followed by a 
summary of the methods which can be used to take into account the 
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